Orbital group reflects the position of the element in the orbital periodic Note: elements from number 112 and on are still unnamed, temporary names are used giving the Latin lettering of the number.
The element row number on left gives also number of shells. For every shell there are a number of orbitals.
The table splits between group s2 and p1 ( IIA and IIIA ) from row 4, when the d orbital of the second highest shell starts filling in stead of the p-orbital of the They are customarily denoted: s, p, d, and f orbitals highest shell. The reason is that after filling the two spin-states s1, s2, the lower shell d-orbitals gain lower energy than the p-orbitals on the next shell. to point out that the higher shell number is caused by such an energy anomaly, and the lower shell is still not filled.
IIIB
(There seems to be no elements belonging the orbital structure group d9) An other split is between group d1 and d2 ( IA and IIA ) from row 6, when the f-orbital of an earlier shell starts filling (there are 2 shells above it).
It is only the d1-orbital on the second highest shell that has lower energy than all the f-orbitals on that third highest shell, so all these f-orbitals fill before the higher shell d2-orbital. Quantum Physical Quick Reference
Electron quantum numbers in atoms Quantum theory gives simple rules for electron shells and orbitals
Strictly speaking the electrons are not located on shells (it was an early theory now abandoned).
The notion "shell" is nowadays merely used to reflect the principal quantum number.
-on every orbital the spin quantum number for an electron can be either -½ or +½ , which doubles the number of possible orbitals Then there are lower order quantum numbers, that give the internal structure of every "shell".
Calculating the maximum number of electrons per s, p, s, f -orbital: Together the principal and the angular quantum numbers give what we here call shells and orbitals.
Electron shell number = principal quantum number, from 1 to 7. The orbitals in every shell are customarily given using letters (of historical reasons) for the Conclusion: angular momentum quantum number:
The periodic table, quite naturally, is based on the lowest energy state, "ground state", of the electrons in the element.
Calculating the number of electrons per shell:
The s -orbitals are spherically symmetric, the others are not and so give structure to the atom. Every electron has a unique set of quantum numbers, and thus in matter of fact an unique state.
and the existence of the electron spin doubles the possible different quantum states. Usually only the shell number and the orbital letter are given, spin and magnetic momentum omitted.
But again, there are no known elements with high enough atomic number to fill out the fifth shell.
Calculations based on the magnetic moment and spin then give the maximum number of electrons
If there are any chemical elements beyond number 118 they are expected to be unstable and extremely short lived.
that can lie on every s, p , d or f -orbital on given shell, and by adding them, maximum on every shell. In order to do such calculations we need to recollect the basic quantum rules for electrons in atoms. -an electron shell is given by the principal angular number (n), which is between 1 and 7 for existing chemical elements On highest order, the principal quantum number (n) gives the shell the electron belongs to.
-the angular momentum quantum number (l) is an integer from 0 to n− 1 , where n is the principal quantum number of the shell -the magnetic quantum number (m) can be positive or negative integer (or zero) between the values -l and +l .
The most important of them for atomic structure is the angular momentum quantum number (l). s -orbitals, l = 0 , m = 0 , thus has room only for the two spin states -½ or +½ , maximally 2 electrons. The angular quantum number can have values from 0 to n-1 , which gives l = 1, 2, or 3 for n = 4. p -orbitals, l = 1 , m can be -1,0,+1 , and two spin states for every one of these, that makes 2*3 = 6 electrons. Note: there are not enough elements to come higher than l = 3 for n = 5, 6, or 7 either.
d -orbitals, l = 2 , m can be -2,-1,0,+1,+2 , and two spin states for every one of these, 2*5 = 10 electrons. f -orbitals, l = 3 , m can be -3,-2,-1,0,+1,+2,+3 , and two spin states for every one of these, 2*7 = 14 electrons.
Any of these orbitals can have 2(2l+1) electrons, so l = 4 gives room for 18 electrons, for l = 5 gives 22, l = 6 gives 26. s -orbitals, l = 0 p -orbitals, l = 1
Values above l = 3 never happens in the lowest energy state, but "exited electrons" can have higher states. d -orbitals, l = 2 f -orbitals, l = 3
The first shell ( n = 1 ) can only have s orbitals ( l = 0 ), thus it has room only for 2 electrons. The second shell ( n = 2 ) can have s and p orbitals ( l = 0,1 ), thus has room for 2+6 = 8 electrons.
The third shell ( n = 3 ) can have s, p, and d orbitals ( l = 0,1,2 ), thus 2+6+10 = 18 electrons.
In the table the number after the orbital letter is the magnetic moment quantum number (m).
The fourth shell ( n = 4 ) can have ( l = 0,1,2,3 ) and has room for 2+6+10+14 = 32 electrons.
For example 5p4 means fifth shell, that is n = 5 ; p-orbital, that is l = 1 ; and m = 4.
The fifth shell ( n = 5 ) could have ( l = 0,1,2,3,4 ), in theory, 2+6+10+14+18 = 50 electrons.
Still another is the spin quantum number, with only two possible values +½ or -½ for an electron,
The sixth shell ( n = 6 ) could have ( l = 0,1,2,3,4,5 ), in theory, 2+6+10+14+18+22 = 72 electrons. The seventh shell ( n = 7 ) could have ( l = 0,1,2,3,4,5,6 ), in theory, 2+6+10+14+18+22+26 = 98 electrons.
